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Description 

[0001 ] This invention relates generally to apparatus and method for transferring a separated component in a liquid, 
and more particularly to apparatus and method for transfening or taking out a centrlfugally separated component in a 

5 liquid such as blood contained in a blood bag. 

[0002] In carrying out blood transfusion , recently, blood collected from a donor is centrifuged with a centrifugal sep- 
arator for separating the collected blood into blood components, and then only the component required for a patient 
is transfused. In order to utilize the blood effectively and to reduce a burden on the patient who receives a blood 
transfusion. Owing to this component transfusion, it has become possible to utilize blood more effectively, as compared 

10 with the whole blood transfusion so far adopted. 

[0003] In the above-mentioned component transfusion, connected bags (referred to as "multiple bag system*) com- 
posed of a blood collecting bag and one or more bags are used. 

[0004] As one of the multiple bag systems, there is known a triple bag system, which comprises a blood collecting 
bag. a platelet concentrate preserving bag (hereinafter, referred to as "PC bag") and a plasma preserving bag (here- 
's inafter. referred to as "plasma bag") which are connected to each other through tubes. The blood collected into the 
blood collecting bag is centrifuged at least once to separate the blood into three components of erythrocyte concentrate, 
platelet concenUate, and platelet-poor plasma (hereinafter, refen-ed to as "PRP method"), and the separated compo- 
nents are preserved in the blood bag, the PC bag and the plasma bag, respectively 

[0005] In the multiple blood bag system as described above, the respective bag is formed by laminating flexible 
20 polyvinyl chloride sheets and further fusing the periphery thereof. The reasons why the flexible polyvinyl chloride is 
used is that this material has an appropriate gas penetrability, and further that this material Is excellent in preservation 
of cells such as erythrocyte, platelet, etc., In heat-resistance In autoclave sterilization, and in flexibility endurable to 
centrifugal separation and suitable for shake preservation. Further, the material is also low In manufacturing cost. 
[0006] The blood collected Into a blood collecting bag is centrifuged by placing the blood collecting bag in a centrifugal 
25 cup formed of a hard material and fomned into a cup-shaped container and mounting the centrifugal cup with the blood 
collecting bag to a centrifugal separator. Further, the separated components are collected in accordance with the fol- 
lowing steps, that is, first the blood collecting bag is removed from the centrifugal cup; the blood collecting bag is then 
set to an automatic separating stand; and thereafter the blood collecting bag is pressed, so that the supernatant plasma 
layer is discharged. As the automatic separating stand, for example, one disclosed in U.S. Patent No. 4.976,851 can 
30 be used. 

[0007] In the method as described above, however, after the centrifugal separation, the following operations are 
required, that is, the blood collecting bag is removed from the centrifugal cup, the removed bag is then transfen^ed to 
the separating stand, and thereafter the bag is set to the separating stand. Therefore, there are various problems in 
that the blood collecting bag is shaken or vibrated during the above-mentioned operations and further the bag is likely 

35 to be deformed because of its flexibility. With this result, the interfaces between the respective two layers of the three 
separated components are likely to be disturtaed during the operations, thus leading to the problem that yield (quantity 
of collection or purity) of each of the separated components is deteriorated. When the yield of each of the separated 
components is lowered as described above, the quality of blood products is also degraded, and therefore there exists 
such a case that the blood collecting bag must be centrifuged again as occasion demands. 

40 [0008] In addition, since It takes a long time to take out the blood collecting bag from the centrifugal cup and further 
to set the bag to the separating stand. In particular, if these operations are carried out carefully so as not to disturb the 
interfaces between the respective separated components, a further long time is required. 

[0009] US-A-4,447,220 discloses an apparatus for separating blood components which comprises a centrifuge cup 
having two chambers. In a first chamber there is placed an elastrcally defomiable inset cup tightly enclosing a blood 
45 bag filled with blood fluid. A def ormable pressure pad is disposed in said first chamber between the inset cup and the 
inner surface of the first chamber. 

[0010] During centrifuging the pressure pad is inflated and the inset cup is thus compressed to transfer blood com- 
ponent into an empty bag disposed in the second chamber. 

[0011] The object of the present invention is to provide apparatus and method which can transfer a centrlfugally 
50 separated component in a liquid contained in a flexible bag in which the number of the necessary components and 
steps are reduced and with improved yield for each separated component. 

[001 2] A further object of the present invention is to provide apparatus and method which can collect the centrlfugally 
separated componentfrom the liquid with high yield, without removing out the flexible bag in which the liquid is contained 
from the centrifugal cup, 

55 [0013] As claimed the apparatus of the invention for transfemng a separated component in a liquid contained in a 
flexible bag in airtight condition comprises a deformable centrifugal container for removably accommodating the flexible 
bag therein and pressing means provided outside said centrifugal container for pressing the flexible bag accommodated 
in said centrifugal container to increase the inner pressure of said flexible bag while the bag is released from the airtight 
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condition, so that a predetermined separated component can be discharged from the bag. 

[0014] According to the invention, the centrifugal container includes a frame portion and a soft material part and the 
pressing means comprises a pair of opposing push members at least one of which is movable toward the other by a 
reciprocal motion driving mechanism. The push members are adapted for pressing the soft material part of said cen- 
5 trifugal container which is therefore defomried, so as to project In the Inner direction of the centrifugal container, thus 
discharging the separated component of the liquid contained In the flexible bag. 

[0015) Further, the present invention Is also directed to a method of transferring a separated component in a liquid 
contained in a flexible bag under airtight condition; which comprises the steps of: 

10 accommodating the flexible bag in which the liquid is contained under airtight condition Into a centrifugal container 

which is removably attached to a centrifugal separator, said centrifugal container having a soft material part f onmed 
in at least one portion thereof; 

centrif uging the flexible bag accommodated in the centrifugal container by the centrifugal separator to separate 
the liquid in the flexible bag into the components thereof; 
IS removi ng said centrifugal container from the centrifugal separator together with the flexible bag contained therein 

and then fixing the centrifugal container to a fixing means, and 

pressing the soft material part of the centrifugal container from the outside of said centrifugal container using a 
movable push member provided outside of the container for pushing said soft material part of said centrifugal 
container to increase inner pressure of the bag white releasing the airtight condition, thereby taking out a prede- 
20 termined component in the liquid which has been separated by the centrifugation outside the flexible bag. 

[0016] When the apparatus and method as described above are used to transfer separated blood components, the 
following steps are taken place. 

[001 7] A required amount of blood is collected Into a flexible blood collecting bag. This bag Is placed In the centrifugal 
25 container, and then the container In which the bag is accommodated is set to the centrifugal separator for centrifugal 
separation. The blood in the blood collecting bag is separted by the centrifugal separation into three layers, namely a 
plasma layer, a buffy coat layer, and an erythrocyte layer. 

[0018] After completion of the centrifugal separation, the centrifugal container Is removed from the centrifugal sep- 
arator, and thereafter is fixed to a separating stand for instance.'Then, the blood collecting bag accommodated in the 

30 centrifugal container is pressed by actuating at least one of the opposing push members. Since the Inner pressure of 
the blood collecting bag increases, the upper plasma layer Is discharged through a tube connected to the blood col- 
lecting bag, so that the plasma can be transferred to another bag or the like and collected therein. 
[0019] In this case, since the plasma is transferred and collected, after centrifugal separation, without removing the 
blood collecting bag from the centrifugal container and further without setting the btood collecting bag to a separating 

35 stand, the time and labor required for the operation can be reduced. Further, the disturtjance at the respective interfaces 
between two of the three separated component layers will not occur due to vibration or bag defonnatlon which are 
likely to be caused when the blood collecting bag Is removed, transferred or hanged. In addition, the yield of the collected 
plasma can be improved. 

[0020] Further, in the present Invention, since the upper plasma layer is raised and then discharged under the con- 
40 dition that the inner pressure of the blood collecting bag is kept increased and furtherthe respective Interfaces between 
the layers are kept stationary. It is possible to avoid that the other component in the lower layer below the plasma layer 
Is mixed to the plasma, thereby enabling to Increase the yield for the plasma. In addition, when the separated buffy 
coat layer is transfenred and further collected, the yield therefore can be also improved in the same way as In the case 
of the plasma collection. In this regard, it should be noted that the liquid to be contained in the flexible bag is no limited 
45 to blood. Bone marrow fluid can be used instead of blood. 

(0021 J According to the invention, the push members are for pushing the soft material part of the centrifugal container 
in such a manner that the soft material part is deformed inwardly to project inside the container, and a reciprocal motion 
driving mechanism for driving the push member. 

[0022] Further, in the apparatus and method according to the present invention, it is possible to use sucking means 
so for sucking the separated component in the bag in addition to the pressing means. If the sucking means is provided 
in addition to the pressing means, it becomes possible to maintain high yield which is the same rate as that where the 
pressing means is used alone and shorten the time required for collecting the separated component. 
[0023] Other objects, structures and advantages of the present invention will become apparent from the following 
descriptions of the prefen-ed embodiments when taken in conjunction with the accompanying drawings. 

55 

Fig. 1 is a plan view showing an example of the connected bags to which the present invention is applied; 

Fig. 2 is a side cross-sectional view showing an apparatus for transferring a centrifugally separated component in 

a liquid which is not according to the present invention but illustrating the general principles for such a transfer. 
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Fig. 3 is a perspective view showing a cuff as pressing means of the apparatus of figure 2; 
Fig. 4 is a perspective view showing an embodiment of the apparatus according to the present invention; and 
Fig. 5 is a side cross-sectional view showing the example in which a sucking means which can be used in the 
present invention is additionaily provided to the apparatus of figure 2. 

5 ^ 

[0024] An apparatus and a method for transferring a separated component in a liquid according to the present in- 
vention will be described In detail hereinbelow with reference to the attached drawings. 

[0025] First, the typical multiple bag system used for the apparatus according to the present invention will be ex- 
plained. Fig. 1 is a plan view showing an example of the multiple bag system. The multiple bag system shown in Fig. 
10 1 is constituted as quadruple (four-connection) bags which are composed of a blood collecting bag, a PC bag, a plasma 
bag, and a sub-bag (buffy coat bag). 

[0026] The blood collecting bag 1 shown on the right side in Fig. 1 is formed into a closed bag by laminating flexible 
sheets of a resin material such as soft polyvinyl chloride and further fusing a peripheral sealing portion 2 thereof in 
accordance with fusing method (e.g., thermal fusion, high frequency fusion, etc.) or bonding the portion 2. In the space 

IS defined by the two sheets and enclosed by the sealing portion 2, there is fomned a blood component accommodating 
section 3 to which collected blood or erythrocyte concentrate obtained by centrifuging the blood Is to be contained. 
[0027] In the upper portion of the blood collecting bag 1 , there is fomned two opening portions 4 provided with a 
peeling tub, respectively. Further, a blood outlet 5 is formed between the two opening portions 4 so as to be connected 
to another bag. One end of a tube 14 is connected to this outlet 5 via a connecting member 15. 

20 [0028] Further, a bifurcated connector 20 is connected to the other end of the tube 1 4. Another tube 21 is connected 
to this bifurcated connector 20. Further, another bifurcated connector 22 is connected to the other end of this tube 21 . 
[0029] Further, it is preferable to constitute the connecting member 1 5 so as to provide with a path closing member 
(not shown) Inside thereof. The path closing member is adapted to be broken by bending the connecting member 15 
to allow fluid communication in the connecting member 15. Accordingly, the closing member functions in such a way 

25 that fluid communication In the connecting member 1 5 is kept impossible before broken, but the fluid communication 
therein becomes allowed after breaking. As such a closing member, it is possible to use a Click Chip which is a product 
name of TERUMO Kabushiki Kaisha, for instance, In this invention, alternatively, it is possible not to provide the con- 
necting member 15 as described above. In this case, It is preferable to close or open the tube 14 appropriately with 
the use of a clamp. 

30 [0030] Further, one end of a flexible tube 6 communicating with the blood component accommodating section 3 is 
connected to the upper portion of the blood collecting bag 1 . To the other end of this tube 6, a blood collecting needle 
8 is attached via a hub 7. Further, there is provided a cap 9 whk:h is attached to the hub 7 to cover the needle 8. 
[0031] The plasma bag 10 shown at the second position from the left side in Fig. 1 is also fomied Into a closed bag 
by laminating flexible sheets of a resin material such as soft polyvinyl chloride and further bonding a peripheral sealing 

35 portion 11 thereof in accordance with fusing method (e.g., thermal fusion, high frequency fusion, etc.). In the space 
defined by the sheets and enclosed by the sealing portion 11 , a plasma accommodating section 12 is formed to ac- 
commodate plasma (platelet-poor plasma, in particular) separated from the blood In the blood collecting bag 1 . 
[0032] In the upper portion of the plasma bag 10, there are formed two opening portions 13 provided with a peeling 
tub, respectively. 

40 [0033] Further, one end of a flexible tube 23 communicating with the plasma accommodating section 1 2 is connected 
to the side of the opening portion 13 of the upper portion of the bag 10. The other end of this tube 23 is connected to 
thebifurcated end of the bifurcated connector 21 . Therefore, the blood component accommodating portion 3 of the 
blood- collecting bag 1 communicates with the plasma accommodating portion 12 of the plasma bag 10 through the 
tubes 14, 21 and 23 and the bifurcated connectors 20 and 22. 

45 [0034] The PC bag 1 6 shown on the left side in Fig. 1 is also fomned into a closed bag by laminating flexible sheets 
of resins such as soft polyvinyl chloride and further bonding a peripheral sealing portion 17 thereof in accordance with 
fusing method (e.g., thenmal fusion, high frequency fusion, etc.). In the space defined by the sheets and enclosed by 
the sealing portion 17, a platelet accommodating section 18 is formed to accommodate platelet (platelet concentrate 
plasma) obtained by centrifuging the blood. 

50 [0035] In the upper portion of the blood PC bag 1 6, there are formed two opening portions 1 9 which are provided 
with a peeling tub, respectively. Further, an outlet 25 is fomied on the side of the opening portion 1 9 of the upper portion 
of the bag 1 6. This outlet 25 Is connected to one end of the flexible tube 24 through another connecting member 1 5 in 
the same way as the blood collecting bag described above. The other end of this tube 24 is connected to the bifurcated 
end of the bifurcated connector 22. Therefore, the platelet accommodating section 1 8 of the PC bag 1 6 communicates 

55 with the blood component accommodating section 3 of the blood collecting bag 1 and the plasma accommodating 
section 12 of the plasma bag 10, respectively, through the tubes 14, 21 , 23 and 24 and the bifurcated connectors 20 
and 22. 

[0036] Between the blood collecting bag 1 and the plasma bag 10, there Is provided a buffy coat bag 27 whteh is 
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used to accommodate buffy coat temporarily. The buffy coat bag 27 is also fomned into a closed bag by laminating 
flexible sheets of a resin material such as soft polyvinyl chloride and further bonding a peripheral sealing portion 28 
thereof in accordance with fusing method (e.g., thermal fusion, high frequency fusion, etc.). In the space defined by 
the sheets and enclosed by the sealing portion 28, a buffy coat accommodating section 29 Is formed to accommodate 

s buffy coat separated from the'blood in the blood collecting bag 1 . 

[0037] On the upper portion of the buffy coat bag 27, one end of another flexible tube 26 is connected so as to 
communicate with the buffy coat accommodating section 29 of the buffy coat bag 27. The other end of this tube 26 is 
connected to the bifurcated end of the bifurcated connector 20. Therefore, the buffy coat accommodating section 29 
of the buffy coat bag 27 communicates with the blood component accommodating section 3 of the blood collecting bag 

10 1 , the plasma accommodating section 1 2 of the plasma bag 1 0, and the platelet accommodating section 1 8 of the PC 
bag 16, respectively, through the tubes 14, 21 , 23, 24 and 26 and the bifurcated connectors 20 and 22. 
[0038] In use of the multiple bag system as described above, the blood collecting needle 8 is first inserted into a vein 
of a donor, and the blood is Introduced into the blood component accommodating section 3 of the blood collecting bag 
1 through the tube 6 and then stored therein. When the blood within the blood component accommodating section 3 

IS reaches a predetennined quantity, the needle 8 is pulled out from the vein of the donor. Thereafter, the midway portion 
of the tube 6 is fused for instance to seal it, and the tube 6 on the side of the blood collecting needle 8 is cut off for 
removal. Under these conditions, the blood is accommodated within the blood collecting bag 1 in airtight condition. 
[0039] In the above description, explanation is made with reference to the quadruple bag system. However, the 
multiple bag system to which the present invention is applied is not limited to only the quadruple bag system. That is, 

20 this invention can be applied to various bags, such as a single bag only having a blood collecting bag; a double bag 
system composed of a blood collecting bag and a plasma bag; a triple bag system composed of a blood collecting 
bag, a PC bag and a plasma bag; and a quadruple bag for use in the different purpose from that of the afore>mentioned 
quadruple bag. Further, this invention can also be applied to a double bag system, a triple bag system and a quadruple 
bag system connected to another bag for collecting cryo-precipitate (AHF), for instance. 

25 [0040] Furthermore, this invention can also be applied to a multiple bag system having the blood collecting bag 1 in 
which a first discharge port and a second discharge port which are communicated with the upper portion and the bottom 
portion of the blood collecting bag, respectively, are formed in such a manner that the plasma in the upper layer Is 
discharged from the first discharge port, the erythrocyte in the lower layer is discharged from the second port, and the 
buffy coat in the middle layer remains in the bag. As one of the examples of such a multiple bag system, one disclosed 

30 in US-A-S,1 02,407 can be used. 

[0041] Moreover, a multiple bag system as disclosed In EP-A-484,7S1 or Japanese Laid-open Patent Publication 
No. 4-350556 can be used in particular with reference to the embodiment shown in Figs. 5 and 6 of this application 
which are described later. 

[0042] Fig. 2 is a side cross-sectional view showing a separated component transferring apparatus which is not 
3S according to the present invention but useful for describing transfer of reparated component. As shown in the drawing, 
the apparatus 30 is provided with a centrifugal container (inner cup) 40 in which connected bags of the multiple bag 
system is to be placed. This centrifugal container 40 is formed Into a cylindrical configuration having a bottom and 
adapted to be removably attached to a centrifugal separator. The bottom 41 of this cup 40 Is formed into a semlspherical 
shape. 

40 [0043] The centrifugal container 40 is formed of a material having a rigidity of such an extent as not to be deformed 
easily even when it is centrifuged or even when the blood collecting bag 1 accommodated in the container 40 is pressed 
by the pushing means (described later). Preferably, the material Is formed of an acrylic resin such as hard polyvinyl 
chloride, polyethylene, polypropylene, polycarbonate, polymethylmethacrylate (PMMA), or the like; a metal such as 
stainless steel or aluminum; various glasses or ceramics; or appropriate combinations of any of these materials. 

45 [0044] In the centrifugal container 40 as described above, the connected bags having the blood collecting bag in 
which blood Is stored are placed, and then centrifuged. The connected bags are put into the centrifugal container 40 
by stacking the respective bags 1 , 10, 16 and 27 and by directing the upper portion of the respective bag, that is the 
side on which the opening portion is formed toward the upper opening portion side of the centi^ifugal container 40. 
[0045] When the connected bags are placed in the centrifugal container 40, it is not necessary to place all the bags 

so in the centrifugal container 40. That is, it Is possible to separatethe blood collecting bag 1 from the r^ialning connected 
bags and then to place only the blood collecting bag 1 in the centrifugal container 40. For this reason, hereinafter, 
description is made based on a case where only the blood collecting bag 1 is placed in the centrifugal container 40. 
[0046] Further, the method of removably setting the centrifugal container 40 to the centrifugal separator is not par- 
ticularly limited. For example, the centrifugal container 40 may be constructed such that the container 40 is supported 

55 at opposite two portions of the upper annular edge thereof (not shown) so as to be rotatable with respect to the axis 
extending through the two supported portions. 

[0047] The separated component transferring apparatus 30 is provided with a pressing means for pressing the blood 
collecting bag 1 in which blood is contained. In the apparatus shown In Fig. 2, the pressing means is composed of an 
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expansible and contractible cuff 50 to be interposed between the Inner surface of the centrifugal container 40 and the 
outer surface of the blood collecting bag 1 , and a fluid supplying means 51 for supplying a fluid such as air into the 
cuff 50 for expansion thereof. 

[0048] The cuff 50 is f onmed into an annular tubular shape so as to be able to push or press the outer circumferential 
5 surface of the blood collecting bag 1 roughly unifomily. As shown in Fig. 3, the cuff 50 is constituted so as to provide 
a central ^ace under the contracted condition thereof into which the blood collecting bag 1 containing the blood can 
be passed therethrough. 

[0049] The cuff 50 is formed of a sheet material made of various rubbers (e.g., silicone rubber, etc.), various resins 
(e.g., soft polyvinyl chloride, polyethylene, polypropylene, etc.), cloth, and any appropriate combinations of these ma- 
10 terials. 

[0050] The dimensions of the cuff 50 are not limited to specific values. However, it Is preferable to determine the 
width W of the cuff 50 within a range between 50 mm and 100 mm, in particular between 70 mm and 90 mm. 
[0051 ] Further, the cuff 50 may be fixed to either the inner surface of the centrifugal container 40 or the outer surface 
of the blood collecting bag 1 . Alternatively, the cuff 50 Is simply interposed between the centrifugal container 40 and 

IS the blood collecting bag 1. Further, the shape of the cuff 50 is not limited only to the annular shape as shown. For 
instance, it is possible to arrange a pair of flat bags on the front and rear sides of the blood collecting bag 1 , respectively 
[0052] The fluid supplying means 51 is composed of an air feeding tube 52 communicating with the inner side of the 
cuff 50; an air supply source 55 such as air cylinder, air compressor, compressed gas cylinder, etc.; another air feeding 
tube 53 connected to the air supply source 55; a pair of male and female connectors 54 connected between the two 

20 air feeding tubes 52 and 53; and open and close valve 56 disposed midway of the air feeding tube 53 to control the 
air supplied into the cuff 50. In this case, the open and close valve 56 may be constructed into the type In which the 
air pressure supplied to the cuff 50 can be adjusted by adjusting the opening rate thereof. 
[0053] Further, ttie fluid for expanding the cuff 50 is not limited to only air, and other gas or water can be used. 
[0054] The operation of the separated component transferring apparatus as described above will be described here- 

2s jnbelow. 

[0055] In order to place the blood collecting bag 1 in the bag accommodating container 40 or centrifuge the blood 
collecting bag 1 , first, the connector 54 is removed from the cuff 50 to contract the cuff 50. 

[0056] Next, The blood collecting bag 1 in which blood is contained is placed in the centrifugal container 40, and the 
centrifugal container 40 accommodating the blood collecting bag 1 is then set to the centrifugal separator (not shown) 
30 for centrifugal separation. Therefore, the blood in the blood collecting bag 1 is separated into three layers i.e. a plasma 
layer, a buffy coat layer, and an erythrocyte layer in this order from the above. 

[0057] After the centrifugal separation, under the condition that the blood collecting bag 1 Is kept placed in ttie cen- 
trifugal container 40, the centrifugal container 40 is removed from the centrifugal separator, and further fixed to a fixing 
means (not shown) such as a stand or a mounting base. In this state, since the blood collecting bag 1 is not removed 
35 from the centrifugal container 40, the interfaces between two of the respective separated components are not disturbed. 
In this case, it should be noted that in the case where all the connected bags In the double, triple, or quadruple bag 
system are placed In the centrifugal container 40 for centrifugal separation, the bag or bags other than the blood 
collecting bag 1 are removed from the centrifugal container 40. 

[0058] Successively, the plasma in the upper layer is collected from the separated components. In this case, the 
40 connecting member 15 of the upper portion of the blood collecting bag 1 Is broken to allow the fluid communication 
and further the tube 26 is closed by a clamp or an electrically actuated solenoid pinch valve or the like. On the other 
hand, the connector 54 is connected. The air supply source 55 Is actuated and the valve 56 Is opened, to feed air into 
the cuff 50 through the air feeding tubes 52 and 53, so that the cuff 50 is expanded. In accordance with the expansion 
of the cuff 50, the blood collecting bag 1 is pressed and thereby the Inner pressure thereof increases. With this result, 
45 the upper plasma layer is discharged through the outiet 5, and further fed into the plasma bag 10 through the tubes 
1 4. 21 and 23, respectively. When the plasma is being discharged, the blood collection bag 1 is kept under the expanded 
condition, as already explained. Therefore, the lower components will not mixed with the plasma now being discharged 
and fed, thus improving the yield for the collection of the plasma. 

[0059] In this case, ttie discharging speed of the plasma from the blood collecting bag 1 1s preferably set in the rate 
50 under which no eddy that is likely to disturb the interface between the respective separated components Is caused in 
the blood-collecting bag 1 and \he time required for the collection of the plasma can be shortened as much as possible. 
The control of the discharging speed of the plasma can be conducted, for example, by controlling the pressure of the 
actuating fluid to be supplied to the cuff 50. 

[0060] It is possible to use a sucking means (not shown) together with the pressing means for pressing the blood 
S5 collecting bag 1 . In this case, since the quantity of plasma discharged per unit time can be increased while keeping 
the high yield, it is possible to shorten the time required to collect the separated components. 
[0061] Fig. 5 is a cross-sectional view showing one example of the sucking means. The sucking means 90 shown 
in the drawingcomprisesa vacuum chamber 91, a vacuum pump 92, a pipe 93 connected between the vacuum chamber 
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91 and the vacuum pump 92. On the middle portion of the pipe 93, there is fonned a branch pipe 94, on which a valve 
95 is provided. 

[0062] The plasma bag 10 which is a container for collecting the separated plasma is adapted to be placed in the 
vacuum chamber 91 . The tube 23 connected to the plasma bag 1 0 passes through a wall portion of the vacuum chamber 

s 91 by means of a seal member. With this structure, the vacuum chamber 91 can be kept air-tight. 

[0063] With valve 95 closed, when the vacuum pump 92 is actuated, the air in the vacuum chamber 91 Is discharged 
through the pipe 93. and therefore the Inner pressure of the vacuum chamber 91 , that is, the atmosphere around the 
plasma bag 10 is reduced to be a negative pressure. Due to this reduced pressure, the plasma is sucked into the 
plasma bag 10: In this case, it is preferable to maintain the inner pressure of the vacuum chamber 91 to a constant 

10 value or within a predetemnined value during the sucking operation. The adjustment of the inner pressure of the vacuum 
chamber 91 is made for example by on-off operation of the vacuum pump 92, open-close operation of the valve 95, 
or adjustment of the opening rate of the valve 95. The reduced inner pressure of the vacuum chamber 91 during the 
sucking operation is for example set to the rate between -0.133 bar (-100 mmHg) and -0.399 bar (-300 mmHg) (here, 
0 mmHg is equal to the atmospheric pressure). 

IS [0064] As an alternative for the sucking means, it is possible to provide a roller pump provided on the midway of the 
tube 14 connected to the blood collecting bag 1 . The roller pump is adapted to squeeze the tube 14 so as to transfer 
the liquid within the tube to the side of the plasma bag 1 0. 

[0065] In these cases, it is preferable that the quantity of air to be sucked is set to such an extent that a rising in the 
inner pressure of the blood collecting bag 1 by the pressing means is not reduced markedly. 
20 [0066] Further, after almost all the quantity of the plasma is discharged from the blood collecting bag 1 , the tube 21 
Is closed by a clamp or a solenoid pinch valve, while the tube 26 is opened. When the blood collecting bag 1 is further 
pressed under this condition in the same way as above, the intemiediate buffy coat layer can be discharged. The buffy 
coat layer is fed into the buffy coat bag 27 through the tubes 14 and 26, respectively. 

[0067] Upon discharging the buffy coat layer from the blood collecting bag 1 , it is also possible to additionally provide 
ss such a sucking means as described above. In this case, the buffy coat bag 27 which is a container for collecting the 
buffy coat layer is placed inside the vacuum chamber 91 of the sucking means 90. 

[0068] In this embodiment, it is possible to provide an optical sensor 80 at the midway of the tube 14 to detect the 
fact that almost all the quantity of the plasma in the blood collecting bag 1 has been discharged. This optical sensor 
80 is constituted by light emitting element and light receiving element which are disposed on the opposite sides of the 

30 tube 1 4. When almost all the quantity of the plasma has been discharged from the blood collecting bag 1 and therefore 
the liquid flowing within the tube 14 is changed from the plasma to the buffy coat, the transmlsslblllty of the light emitted 
from the light emitting element is reduced and therefore the amount of the light received by the light receiving element 
is also reduced. At this point of time, the fact that almost all the quantity of the plasma in the blood collecting bag 1 
has been discharged is detected. 

35 [0069] When the fact that almost all the quantity of the plasma is discharged from the blood collecting bag 1 is 
detected by the way described above, the transfer of the plasma to the plasma bag 10 is stopped by closing the tube 
21 by clamping the midway of the tube 21 by a clamp or by actuating the solenoid pinch valve through the control 
performed by a micro computer (not shown). Thereafter, by opening the fluid path to the buffy coat bag 27, fluid com- 
munication is changed so as to allow the buffy coat is fed or transferred into the buffy coat bag 27. In this state, the 

40 actuating fluid from the fluid supply means 51 to the cuff 50 is supplied continuously, so that the buffy coat is being 
discharged from the blood collecting bag 1 . 

[0070] The weight of the buffy coat bag 27 is kept monitored by a weight sensor such as a toad cell (not shown). 
When the weight sensor detects the fact that the weight of the buffy coat stored in the buffy coat bag 27 reaches a 
predetermined value, the transfer of the buffy coat from the blood collecting bag 1 to the buffy coat bag 27 is stopped. 

45 [0071] The discharge of the buffy coat from the blood collecting bag 1 is stopped by stopping the supply of the 
actuating fluid from the fluid supply means 51 to the cuff 50 or closing the lube 14 or 26 with a clamp or the like. The 
supply of the actuating fluid is stopped by closing the valve 56 or stopping the operation of the air supply source 55. 
[0072] As stated In the foregoings, if the apparatus is constituted such that the discharge of the blood component 
from the blood collecting bag 1 can be stopped or changed so as to direct toward a different bag in good timing based 

so on the detected infomiation by the optical sensor 80 or the weight sensor, the yield for the component is further im- 
proved. 

[0073] Fig. 4 is a perspective view showing a separated component transferring apparatus according to the present 
invention. In the apparatus 32 shown in Fig. 4, at least one part of the centrifugal container 40, that is, the side portion 
42 thereof is formed of a soft material to provide a soft material part 48. When this soft material part 48 is pressed by 
55 a movable push member 57, the soft material part 48 is def ornied so as to project in the inner direction of the centrifugal 
container 40. 

[0074] The movable push member 57 is composed of a movable piston 58 and a head 59 fixed to an end of the 
piston 58. and driving means (not shown) are provided for driving the movable push member 57. 



7 



EP 0 578 086 B1 

[0075] The pressing means of this embodiment is composed of a pair of opposing push members 57 and the driving 
means (not shown) for driving the push members 57 both roughly in the horizontal direction. When two opposing pistons 
SB are moved in the direction that both the heads 59 approach each other, the soft material part 48 of the centrifugal 
container 40 Is pressed by the two heads 59 and then deformed In the inner direction of the centrifugal container 40. 
s As a result, the blood collecting bag 1 placed in the centrifugal container 40 is also compressed, so that the plasma in 
the upper layer is discharged from the blood collecting bag 1 . 

[0076] In this embodiment, It should be noted that the pressing means is constructed such that one of the push 
members 57 is not movable and only the other push member 57 Is movable so as to press the soft material part 48 of 
the centrifugal container 40. 

10 [0077] The soft material part 48 of the centrifugal container 40 is formed of a soft synthetic resin like a polyester such 
as soft poiyvinyl chloride, polyethylene, polypropylene, polyethyleneterephtalale, or a combination of these materials. 
Further, the soft material part 48 can be formed at a bottom portion 41 of the centrifugal container 40, without being 
limited to only the side portion 42 thereof as described in the drawing. 

[0078] As one of the example of the centrifugal container 40 used in the apparatus 32 of this embodiment, a portion 
15 excepting a frame portion 401 , that is, a cylindrical portion thereof can be formed of the soft material as described above. 
[0079] Further, any types of the pressing means such as rollers, fastening members, etc. can be used Instead of the 
pair of the heads 59 as described above, as far as the soft material part 48 of the centrifugal container 40 can be 
deformed Inwardly. 

[0080] In accordance with the separated component transfemng apparatus 32 as shown in Fig. 4, there are advan- 
ce tages such as follows. Namely, the blood collecting bag 1 can be pressed from the front and rear side thereof, the 
interfaces between the respective component layers are kept more stationary when the separated component Is being 
discharged, thus leading to improvement of the yield for the blood component. Further, since the driving means of this 
embodiment is formed from the mechanism which merely perform reciprocal motion, the mechanism can be constructed 
with simple structure. 

25 [0081] Further, it should be noted that the sucking means described with reference to Fig. 5 can also be applied to 
the apparatus according to the present Invention. 

[0082] Furthermore, It should be also noted that this invention can be applied to the case other than the transfer of 
the centrlfugally separated blood component. For example, this invention can be used for collecting or taking out a 
layer including- the effective component of eupyrene cells from a bone marrow fluid, for instance. 
30 [0083] Hereinafter, practical experiments will be described hereinbelow. 

[Experiment 1] 

[0084] A quadruple bag system (four-connected bags) as shown In Fig. 1 was manufactured as follows: a blood 
35 collecting bag (400 ml In volume), a PC bag (60 ml in volume), a plasma bag (300 ml in volume) and a buffy coat bag 
(60 ml in volume) are all manufactured by use of a soft polyvinyl chloride sheet with a thickness of 0. 39 mm. Further, 
these bags are connected through soft polyvinyl chloride tubes as shown in Fig. 1. 

[0085] On the other hand, a centrifugal container 40 as shown in Fig. 2 was manufactured by use of polypropylene. 
The wall thickness of the container 40 was 2. 5 mm, the inner diameter thereof was 95 mm, and the maximum depth 
40 thereof was 130 mm. 

[0086] As the pressing means for pressing the blood collecting bag, an annular cuff (width (W) = 80 mm) was f omied 
of soft polyvinyl chloride so as to be expandable and contractible. The annular cuff was placed on an inner surface of 
the centrifugal container 40 at a position 30 mm away from the bottom of the container 40, and further connected to 
an air supplying source (I.e. air compressor) through an air feeding tube. 
43 [0087] A whole blood was collected in the blood collecting bag of the above-mentioned connected bags, and the 
blood collecting bag was placed in the centrifugal container under the condition that the annular cuff was contracted 
together with other bags. Then, the centrifugal container was set to a centrifugal separator (MODEL: DPR-6000 MODEL 
made by lEC Corp.), and centrifuged under 420rpm for S minutes. 

[0088] Thereafter, the centrifugal container 40 was removed from the centrifugal separator, and further the bags 
so other than the blood collecting bag were also removed from the centrifugal container 40. The connecting member 1 5 
was then broken to effect the fluid communication therethrough, and further the tube 26 is closed by a clamp. Succes- 
sively, the compressor was actuated, and compressed air of 0. 6 Kg/cm2 Is fed into the annular cuff to expand the 
annular cuff gradually, so that the blood collecting bag in the centrifugal container was pressed to discharge the plasma 
In the upper layer through the tube 14. The discharged plasma was then transferred and collected into the plasma bag 

55 10. 
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[Experiment 2] 

[0089] In this ejq^erfment, the connected bags, the centrifugal container and the pressing means which are all the 
same as with those of the Experiment 1 were used , by which the whole blood was centrif uged under the same conditions 
5 as those in Experiment 1 . 

[0090] After the centrifugal separation, the blood collecting bag accommodated in the centrifugal container was 
pressed in the same way as in Experiment 1 , while the plasma bag 10 was placed in a pressure reducing chamber 
kept at a vacuum of - 0.239 bar (- 180 mmHg), to suck the plasma in the upper layer in the blood collecting bag in 
order to transfer and collect it into the plasma bag 10 through the tube 14. 

10 

[Comparative Experiment] 

[0091] The connected bags and the centrifugal container which are the same as those used in the Experiment 1 
were used, but no pushing means was used. Further, the whole blood was centrifuged under the same conditions as 
IS those in Experiment 1 . 

[0092] Thereafter, the connected bags were removed from the centrifugal container 40, and only the blood collecting 
bag was set between a pair of plates of a separator stand by hanging a small hole fonned in the blood collecting bag 
on a hook of the separator stand. Then, the blood collecting bag was sandwiched between the two plates of the sep- 
arator stand for pressurization, to discharge the plasma in the upper layer and transfer and collect it to the plasma bag 

20 10. 

[0093] The quantities of the blood and the collected plasma, and the time-required to collect the plasma were meas- 
ured. Table 1 below lists these measured results. 



TABLE 1 



25 




QUANTITY OF BLOOD [g] 


QUANTITY OF PLASMA [g] 


TIME REQUIRED TO COLLECT 

PLASMA [sec] 




EXPRMT 1 


426.2 


318.4 


36.0 




EXPRMT 2 


428.3 


320.2 


27.5 


30 


COM PAR 


424.2 


314.0 


97.4 



[0094] As Indicated In Table 1 , the yield for plasma collection (purity) is high in Experiments 1 and 2, as compared 
with Connparative E)^eriment. In particular, in the case of Experiment 2 in which the plasma is collected under the 
condition that the suction is perfomied in addition to the pressing motion, the time required to collect plasma can be 
35 shortened. 

[0095] In addition. In the case of Experiment 1 or 2, even when the pressing means for pressing the blood collecting 
bag was replaced with another means as shown in Fig. 4 similar results were obtained. 

[0098] In this connection, as the method of discharging each of the separated components without removing the 
blood collecting bag from the centrifugal container, it may be possible to use only the sucldng method as described 
40 above which sucks the supernatant plasma layer through a tube connected to the upper end portion of the blood 
collecting bag and discharge it, without using the pressing means. 

[0097] However, it has been found that the above-mentioned method is not appropriate due to the following reasons. 
That is to say, where the above-mentioned method is adopted alone, the inner pressure of the blood collecting bag is 
reduced into a vacuum pressure. For this reason, when the plasma layer is being discharged with the advance of pump 

45 suction, the two opposing inner surfaces of the bag are brought into contact with each other in particular at the upper 
portion of the bag. in addition, since gaps (channels) are produced between the inner surfaces of the bag so as to 
extendfrom the upper end discharge port 5 (outlet) of the bag to the vicinity of the fused edge portions of the bag, the 
separated component lower than the plasma layer, in particular the lowermost erythrocyte layer is sucked upwardly 
along the produced gaps. As a result, the erythrocyte is likely to be mixed with the plasma, thus causing another 

so problem in that the yield for plasma collection is lowered. 

[0098] Further, when the lower buffy coat layer is required to be collected after the plasma layer has been collected, 
the quantity of liquid within the blood collecting bag is further reduced, so that the two opposing inner surfaces of the 
bag are brought into further tight contact with each other. Therefore, a great quantity of erythrocyte is likely to be 
discharged through the gaps formed between the inner surfaces of the bag. In other words, the collection of the buffy 

S5 coal layer must be stopped before the erythrocyte is mixed. This means that a quantity of the buffy coat layer remains 
within the blood collecting bag. As a result, it is difficult to separate the buffy coat layer from the erythrocyte layer 
effectively. 
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[0099] In contrast with this, if the suction motion for the separated component by the sucking means is taken place 
in addition to the pressing motion tor the blood collecting bag 1 , the two opposing Inner surfaces of the bag are not 
brought into contact with each other at the upper portion of the bag and further any channel is not be produced between 
the opposite two sheets, so that It becomes possible to transfer and collect the separated component with high yield. 
[01 00] As described above, in the separated component transferring apparatus and method according to the present 
Invention, It Is possible to Improve the yield for the blood component obtained by the centrifugal separation, and further 
to reduce the time and labor required for separation. 



10 Claims 

1. An apparatus (32) (or transferring a separated component in a liquid contained in a flexible bag (1) in airtight 
condition comprising : 

15 a deformable centrifugal container (40) for removably accommodating the flexible bag (1 ) therein; 

pressing means provided outside said centrifugal container (40) for pressing the flexible bag (1) accommo- 
dated In said centrifugal container (40) to increase the inner pressure of said flexible bag (1 ) while the bag (1 ) 
is released from the airtight condition, so that a predetermined separated component can be discharged from 
the bag (1), 

20 

characterized in that said centrifugal container (40) includes a frame portion (401 ) and a soft material part (48); 

said pressing means comprises a pair of opposing push members (57), at least one of which is movable 
toward the other by a reciprocal motion driving mechanism, said push members (57) being adapted for pressing 
the soft material part of said centrifugal container (40) which is therefore defomned, so as to project in the inner 
25 direction of the centrifugal container, thus discharging the separated component of the liquid contained In the 
flexible bag. 

2. The apparatus of claim 1 , wherein each of said pushing members includes a roller for pushing the soft material part. 

30 3. The apparatus as claimed in anyone of claims 1 to 2, wherein the apparatus further comprises sucking means 
(90) for sucking the separated component in the bag (1 ). 

4. The apparatus of claim 3 which further comprises a container (1 0) for receiving the separated component, wherein 
said sucking means (90) includes means for reducing the pressure of an atmosphere in which said separated 

35 component receiving container (1 0) is placed. 

5. A method of transfemng a separated component in a liquid contained in a flexible bag (1) under airtight condition, 
which comprises the steps of: 

40 accommodating the flexible bag In which the liquid is contained under airtight condition into a centrifugal con- 

tainer (40) which is removably attached to a centrifugal separator, said centrifugal container having a soft 
material part formed In at least one portion thereof; 

centrifuging the flexible bag (1) accommodated in the centrifugal container (40) by the centrifugal separator 
to separate the liquid in the flexible bag (1) into the components thereof; 
45 removing said centrifugal container (40) from the centrifugal separator together with the flexible bag contained 

therein and then fixing the centrifugal container to a fixing means; and 

pressing the soft material part of the centrifugal container (40) from the outside of said centrifugal container 
(40) using a movable push member (57) provided outside of the container (40) for pushing said soft material 
part of said centrifugal container (40) to increase inner pressure of the bag (1) while releasing the airtight 
50 condition, thereby taking out a predetennlned component in the liquid which has been separated by the cen- 

trifugation outside the flexible bag (1 ). 

6. The method as claimed in claim 5, further comprising the step of sucking the separated component in the flexible 
bag (1) while pressing the flexible bag (1 ). 



55 



The method as claimed in claim 5, further comprising the step of sucking the separated component in the flexible 
bag (1) by reducing the pressure of an atmosphere in which a separated component receiving container (10) is 
put, while pressing the flexible bag (1). 
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PatentansprOche 

1 . Vorrichtung (32) zum Obertragen eines getrennten Bestandteils in einer Flussigkeit, welche in einem flexiblen 
Beutel (1) in luftdblitem Zustand enthalten ist, umfassend: 

5 

einen verfomibaren Zentrifugalbehalter (40) zum Idsbaren Aufnehmen des flexiblen Beutels (1) darln; 

eine auBen an dem Zentrifugalbehalter (40) vorgesehene Druckeinrichtung zum Driicken des in dem Zentri- 
fugalbehalter (40) aufgenommenen flexiblen Beutels (1 ), so daB der Innendruck des flexiblen Beutel (1 ) erhoht 
10 wird, wahrend der Beutel (1) aus dem luftdichten Zustand freigegeben wird, so daf3 ein vorbestimmter ge- 

trennter Bestandteil aus dem Beutel (1) abgegeben werden kann, 

dadurch gekennzeichnet, daO der Zentrifugalbehalter (40) einen Rahnnenabschnitt (401) und einen Abschnitt (48) 
aus weichem Material umfaBt; 

15 wobel die Druckeinrichtung ein Paar gegenuberliegender Druckelemente (57) umfalBt, wobei mindestens eines 
davon hin zu dem anderen durch eine Reziprokbewegungs-Antriebsvorrichtung bewegbar ist, wobei die Druckele- 
mente (57) angepaBt sind, den Abschnitt aus weichem Material des Zentrifugalbehalters (40) zu driicken, welcher 
dadurch verfomit wird, so daB dieser in die Innenrichtung bezuglich des Zentrifugalbehalters vorsteht, wodurch 
der getrennte Bestandteil der in dem flexiblen Beutel enthaltenen Flussigkeit abgegeben wird. 

20 

2. Vorrichtung nach Anspruch 1 , wobei jedes der Druckelemente eine Rolle zum Drucken des Abschnitts aus wei- 
chem Material umfal^. 

3. Vorrichtung nach einem der AnsprOche 1 bis 2, wobei die Vonichtung ferner eine Saugeinrichtung (90) zum Saugen 
25 des getrennten Bestandteils in dem Beutel (1 ) umfaBt. 

4. Vorrichtung nach Anspmch 3, welche femer einen Behalter (10) zum Aufnehmen des getrennten Bestandteils 
umfaBt, wobei die Saugeinrichtung (90) eine Einrichtung zum Verringern des Drucks einer Atmosphare umfaBt, 
in welcher der Behalter (10) zum Aufnehmen des getrennten Bestandteils angeordnet ist. 

30 

5. Verfahren zum Obertragen eines getrennten Bestandteils in einer In einem flexiblen Beutel (1) in luftdtohtem Zu- 
stand enthaltenen Flussigkeit, folgende Schritte umfassend: 

Aufnehmen des flexiblen Beutels, in weichem die Flussigkeit in luftdichtem Zustand enthalten ist, in einem 
35 Zentrifugalbehalter (40), welcher abnehmbar an einer Trennzentrifuge angebracht ist, wobei der Zentrifugal- 

behalter einen Abschnitt aus weichem Material umfaBt, welcher in mindestens einem Abschnitt davon aus- 
gebildet ist; 

Zentrifugieren des In dem Zentrifugalbehalter (40) aufgenommenen flexiblen Beutels (1) durch die Trennzen- 
40 trifuge, so daB die Flussigkeit In dem flexiblen Beutel (1) in die Bestandteile davon getrennt wird; 

Entfemen des Zentrifugalbehalters (40) von der Trennzentrifuge zusammen mit dem darin enthaltenen flexi- 
blen Beutel und anschlreBendes Befestigen des Zentrifugalbehalters an einer Befestigungseinrnhtung; und 

45 Drucken des Abschnitts aus weichem Material des Zentrifugalbehalters (40) ausgehend von dem AuBeren 

des Zentrifugalbehalters (40) unter Venwendung eines beweglichen Druckelements (57), welches auBen an 
dem Behalter (40) vorgesehen ist. zum Drucken des Abschnitts aus weichem Material des Zentrifugalbehalters 
(40), so daB der Innendruck des Beutels (1) erhoht wird, wShrend der luftdk:hte Zustand freigegeben wird, 
wodurch ein vorbestimmter Bestandteil in der Flussigkeit entnommen wird, welcher durch die Zentrifugierung 

50 auBerhalb des flexiblen Beutels (1 ) getrennt wurde. 

6. Verfahren nach Anspruch 5, ferner umfassend den Schritt des Saugens des getrennten Bestandteils in dem fle- 
xiblen Beutel (1), wahrend der flexible Beutel (1 ) gedruckt wird. 

ss 7. Verfahren nach Anspruch 5, ferner umfassend den Schritt des Saugens des getrennten Bestandteils in dem fle- 
xiblen Beutel (1) durch Vemngem des Drucks einer Atmosphare, in welcher ein Behalter (10) zum Aufnehmen 
eines getrennten Bestandteils angeordnet wird, wahrend der flexible Beutel (1) gedruckt wird. 
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Revendications 

1 . Appareil (32) servant d transferer un composant s6par6 dans un liquide contenu dans une poche souple (1 ) sous 
condition 6tanche d I'air comprenant : 

un recipient centrifuge d^fonnable (40) destine k recevoir, de maniere amovibie, la poche souple (1); 
un moyen de pressage pr6vu h I'exterieur dudit recipient centrifuge (40) pour pressor la poclie souple (1 ) logee 
dans ledit recipient centrifuge (40) pour accroltre la pression Interne de ladite poche souple (1) tandis que la 
poche (1 ) est liberee de ia condition ^tanche k i'air, de sorte qu'un composant separe predetermine peut etre 
d^charg^ de la poche (1), 

caracteris6 en ce que ledil r6cipient centrifuge (40) comprend une partie cadre (401 ) et une partie en materiau 
mou (48); 

ledit moyen de pressage comprend une paire de poussoirs opposes (57), au moins I'un d'entre eux pouvant 
etre d6plac6 vers Pautre par un mecanisme d'entralnement k mouvement de va-et-vient, lesdits poussoirs (57) 
6tant adaptds pour presser la partie en materiau mou dudit recipient centrifuge (40) qui est par consequent def or- 
m6e, afin de faire salllie vers rint6rieur du recipient centrifuge, en dechargeant de ce fait le composant s6pare du 
liquide contenu dans la poche souple. 

2. Appareil selon la revendication 1 , dans lequel chacun desdits poussoirs comprend un rouleau servant k pousser 
la partie en materiau mou. 

3. Appareil selon la revendication 1 ou 2, 1'appareil comprenant en outre un moyen d'aspiration (90) servant k aspire r 
le composant separ6 dans la poche (1). 

4. Appareil selon la revendication 3 qui comprend en outre un recipient (1 0) destine k recevoir le composant separe, 
ledit moyen d'aspiration (90) comportant un moyen servant k r6duire la pression de I'atmosphere dans laquelle 
est plac6 ledit rteipient (10) de r^eption du composant sdpar^. 

5. Precede de transfert d'un composant s6pare dans un liquide contenu dans une poche souple (1 ) sous condition 
Blanche k I'air, qui comprend les stapes consistent k : 

placer la poche souple contenant le liquide sous condition dtanche k I'air dans un recipient centrifuge (40) qui 
est attach^ de mani&re amovibie k un s^parateur centrifuge, ledit recipient centrifuge comportant une partie 
en mat6riau mou form6e dans au moins une portion de celui-ci; 

centrifuger la poche souple (1) logee dans le recipient centrifuge (40) au moyen du separateur centrifuge pour 
s6parer le liquide contenu dans la poche souple (1) en ses composants; 

retirer ledit recipient centrifuge (40) du s6parateur centrifuge en mdme temps que la poche souple contenue 
dedans puis fixer le recipient centrifuge k un moyen de fixation; et 

presser la partie en materiau mou du rteipient centrifuge (40) depuls I'extdrieur dudit recipient centrifuge (40) 
en utilisant un poussoir mobile (57) prdvu k I'exterieur du recipient (40) pour pousser ladite partie en materiau 
mou dudit recipient centrifuge (40) pour accroitre la pression interne de la poche (1 ) tout en lib^rant la condition 
etanche k I'air, pour extraire de ce fait un composant prdddtermlne du liquide qui a ete separe par la centrifu- 
gation hors de la poche souple (1 ). 

6. Precede selon la revendication 5, comprenant en outre I'etape consistant k aspirer le composant separe dans la 
poche souple (1) tout en pressant la poche souple (1). 

7. Precede selon la revendication 5, comprenant en outre retape consistant k aspirer le connposant separe dans la 
poche souple (1) en reduisant la pression de I'atmosphere dans laquelle est place un recipient (10) de reception 
de composant separe, tout en pressant la poche souple (1). 
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